PlexinD1 deficiency induces defects in axial skeletal morphogenesis.
Axial patterning in embryonic skeletogenesis associates with coordinated programming of somitogenesis and angiogenesis. As seen in endochondral bone formation, skeletogenesis is closely related to angiogenesis during development. PlexinD1 is a member of plexin family, is expressed in central nervous system and endothelium, and plays a role in blood vessel patterning and endothelium positioning during embryonic development. Here, we examined the effects of PlexinD1 deficiency on skeletogenesis. Three-dimensional micro CT examination revealed that PlexinD1 deficiency resulted in axial skeletal patterning defects including malformation in vertebral body and rib bone shape. Histological examination of the vertebral bodies and long bones showed that PlexinD1 deficiency altered the development of cartilage. PlexinD1 deficiency did not affect the levels of von Willebrand factor staining in relatively large vessels not attached but close to the vertebral body of mice. However, PlexinD1 deficiency reduced the von Willebrand factor (vWf) staining in most of the microvasculatures attached to the vertebral bone. PlexinD1 was expressed in osteoblastic cells and bone tissues of newborn and adult mice. As most of the homozygous knockout mice did not survive, we examined the role of PlexinD1 in bone formation in heterozygous adult mice subjected to bone marrow ablation. However, PlexinD1 heterozygous knockout did not reveal defects in new bone formation. In conclusion, PlexinD1 is involved in the patterning of axial skeletogenesis.